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Sir: 

Appellant hereby appeals to the Board of Patent Appeals and Interferences from 
the Examiner^s Final Rejection of claims 1-34 which was contained in the Office Action 
mailed February 7, 2006, A timely Notice of Appeal was filed on May 8, 2006. This 
appeal brief is being filed in accordance with the provisions of 37 C.F.R. § 41.37. The 
Commissioner is airthorized to charge the fee of $500,00 under Rule 17(c) for filing of 
this brief to Deposit Account 05-0225. If this fee is deemed to be insufficient, 
authorization is hereby given to charge any deficiency (or credit any balance) to deposit 
account 05-0225. If any extensions of time are needed for timely acceptance of papens 
submitted herewith. Applicant hereby petitions for such extension under 37 C.F.R, 
§1.1 36(a) and authorizes payment of any such extensions fees to Deposit Account No. 
05-0225. 



PAGE 2/22'RCVDAT7/7i20061:01:S0PM [Eastern DayBg^^ 



87/87/200B 13:00 1703726S024 



ROSSI 



PAGE 



TABLE OF CONTENTS 

1. REAL PARTY IN INTEREST 

IL RELATED APPEALS AND rNTERFERENCES « 

IIL STATUS OF THE CLAIIVIS .,««,m4»»*»**»>">»«»»*'>« - .^•..•..••..••..•.•♦►^••►m**^ 

IV, STATUS OF AMENDMENTS. *~ 



V. BACKGROUND AND SUMMARY OF CLAIMED SUBJECT MATTER 

VL GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 4 

VII. ARGUMENTS • »• u...... 5 

A, niRRFJECnOKOFCLArMS 1-3, 5-10. 15-22, ANO 27-32 UNDER 35 U.S.C. S I03(A)AS 
BEING UNPATENTABLL OVER N AKAYAMA ETAL (US PaT. NO. 5.847.506) IN VITW OF 

DodabaLAPUR ET^l (US PAT. No. 5^814,416) 5 

/. The examiner *s stated case ^ 

2. Nakayama and Dodahoiapitr '4/6 do not teach the comblnaf lnrt of a microcavity OlED 

device and Cf ffgh-iniegrating eicmem as presently chimed. 5 

J. jsfetther Nakayama nor Dodabahpur '4f6 produce while light, 7 

n. THEREJIiCmONSOFCl^rMS4, 11-14 AND23-26UNDCR35 U-S.C;. § 103(a) AS BEING 
UNPATENTABLE OVFR NAKAYAMA ETAL (US PAT, NO- 5,X47,506) IN VIEW OH DODADALAPUR ST 
AL (US PAT. NO. 5,R14,416) AND FURTHER fN VIEW OF TOKfTO ETAL (US PAT. NO, 5,780,1 74), 8 

/. 7'he examiner *s stated ccwtf » * 

2. Element }2 ofToksfa is not a lighi'mte^p-oting eiemnf, 9 

C. TMBRFJFCTION OF CLAIMS 33 AN034UNORR 35 U.S.C. § 103(A) AS UEINO 
UNPATENTAUUi OVER NAKAYAMA ETAL (US ?A\\ NO. 5.847.506) IN VIEW OF DODABALAPUR LT 
AL (US PAT. NO. 5.814,416) AS APPLTlSD TO CTAIM ! AND FURTHER IN VIEW OF DODADAT APUR ET 

/r;-(USPAT.No.5!405.7IO) 9 

/. The examiner 's stated case 9 

2. Dodabalapur 7/0 fai/s to overcome the failure of Na/cayama and Dodaba/apur '4/6 to 
suggest a combination of a microcavity device and an mte^rating efement ax recited in al/ of 

thec/aims. 

VIIL SUMMARY • — ...^.^.^10 

IX» CONCLUSION 1 1 

X. APPENDIX I - CLAWS ON APPEAL ~ 12 

XL APPENDIX IT - EVIDENCE .,...«,..m-oT8 

XTL APPENDIX III - RELATED PROCEEDINGS - ► ^9 



PAGE 3/22* RCVD AT 7/7/2008 1:01:50 PM [Eastern Daylight T^^^^ 



07/07/2006 13:00 17037266024 



ROSSI 



PAGE 



/. Real Party in Interest 

The Eastman Kodak Company is the real party in interest, as evidenced by 
an assignment of record. 

//, Related Appeals and Interferences 

No appeals or interferences are known which will directly affect or be 
directly aflfected by or have bearing on the Board's decision in the pending appeal. 

7/7. Statics of the Claims 
Claims 1-34: Pending 

Claims 1-34: Rejected 

Claims 1-34: Appealed 

Appendix I provides a clean, double spaced copy of the claims on appeal 

IV. Status of Amendments 

No amendments to the claims were proposed following final rejection, and 
all claim amendments have been made of record and are reflected in the appendix 
of appealed claims. 

K Background and Summary of Claimed Subject Matter 

Organic light emitting diode (OLED) devices are attractive because of 
their low driving voltage, high luminance, wide-angle viewing, and capability for 
full-color flat emission displays. Tang et al described a multilayer OLED device 
in dieir U.S, Patents 4,769,292 and 4,885,2 11,' 

Efficient white light producing OLED devices arc considered low cost 
alternatives for several applications such as paper-thin light sources, backlights in 
LCD displays, automotive dome lights, and office lighting. White light producing 
OLED devices should be bright, efficient, and generally have a broad emission 

* 

' specification at page I, lines 20-23. 
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spectrum that covers most of the visible wavelength range. The term "white" or 
"substantially white"' is used broadly by applicant to mean light that is perceived 
as white or off-white.^ 

White light producing OLED devices have been reported before in 
U.S. Patent 5.683.823 wherein the luminescent layer includes red and blue light 
emitting materials uniformly dispersed in a host emitting material. This device has 
good electroluminescent characteristics* but the concentrations of the red and blue 
dopants are very small, such as 0.12% and 0.25% of the host material. These 
concentrations are difTieult to control during large-scale manufacturing. 
JP 07,142,169 discloses an OLED device capable of emitting white light made by 
forming a blue light emitting layer next to the hole-transporting layer and 
followed by a green light emitting layer having a region containing a red 
fluorescent layer,^ 

Kido et aL, in Science, Vol. 267, p. 1332 (1995) and in Applied PJiysics 
Letters^ VoK 64, p. 815 (1994), report a white light producing OLED device. In 
this device, three emitter layers with different carrier transport properties, each 
emitting blue, green, or red lights are used to generate white light. U.S. Patent 
5,405,709 discloses another white emitting device, which is capable of emitting 
white light in response to hole-electron recombination, and comprises a 
fluorescent in a visible light range from bluish green to red. Dcshpande et aL^ in 
Applied Physios Letters, Vol. 75, p. 888 (1999), describe a white OLED device 
using red, blue, and green luminescent layers separated by a bole blocking layer.* 

OLED devices typically have at least one transparent electrode, which is 
often fabricated from a conductive oxide such as indium-tin oxide (ITO). Such 
materials have sufficient conductivity for displays, in which the individual pixels 
are on the order of 1 mm or less. However, the conductivity of such transparent 
electrodes can be insufticient for applications with much larger individual 
emitting units, such as panel lighting. This disadvantage can be overcome by 

^ Specification at page I. lines 24-30. 
^ SpcciHcalion at page 2. lines 5"! 4. 
* Specification at page 2. lines 15-24, 
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making the emitttng elements in narrow stripes, but registration difficulties would 
make such a device more difficult to fabricate, increasing the manufacturing cost. 
Furthermore, such transparent electrodes are themselves costly and add to the 
manufacturing cost/ 

The present invention provides a white light emitting OLFD apparatus that 
utilizes an OLED device having only metal electrodes for reduced cost, higher 
conductivity, and improved case of manufacturing. The OLED apparatus provides 
improved performance.*^ 

More particularly, the present invention provides a white OLED apparatus 
100 with high illumination efficiency. According to the Invention, a white light 
emitting OLED apparatus comprises a microcaviry OLED device 10 and a light- 
integrating element 95, wherein the microcavity OLBD device has a white light 
emitting organic EL element 70 and the microcavity OLED device is configured 
to have angular-dependent narrow-band emission, and the light-integrating 
element integrates the angular-dependent narrow-band emission from different 
angles from the microcavity OLED device to form white light emission.^ 

A first embodiment of a device according to the present invention is shown 
in Figure 1. The white OLED apparatus 100 includes an OLED device 10 and a 
separate light-integrating element 95. OLED device 10 includes at a minimum 
substrate 20, bottom electrode 30, commonly configured to be an anode, top 
electrode 90, commonly configured as a cathode, spaced from bottom electrode 
30, and light emitting layer 50. The OLED** device can also include one or more 
of a TIRF such as TIRF 25, transparent conductive spacer layer 35, hole-injecting 
layer 40^ hole-transporting layer 45, electron-transporting layer 55, and electron- 
injecting layer 60. Hole-injecting layer 40, hole-transporting layer 45, light 



^ Specification at p age 2, line 25 to page 3. line 3. 
^ Specification at page 3, h"nc$ 15-18, 

^ Specification at page 3, liries claim 1 (original) and Figures 1-3. 
' Speciflcciion at page II, line 3 1 to page 12, line 19, 
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emitting layer 50, electron-transporting layer 55, and electron-injecting layer 60 
comprifie organic EL element 70 * 

Wlien EL emission is viewed through the substrate 20, bottom electrode 30 
should be made of a reflective metal and should be thin enough so that it has a 
finite partial transmittance at the wavelength of the emitted light, referred to as 
being scmitransparent. When EL emission is viewed through top electrode 90, 
bottom electrode 30 is preferably a reflective metal with a thickness that gives an 
optical density of 1 .5 or higher so that it is essentially opaque and a fiilly reflective 
mirror. 

VT. Grounds of Rejection to be Reviewed on Appeal 

The following issues arc presented for review by the Board of Patent 
Appeals and Interferences: 

1. The rejection of claims 1-3, 5-10, 15-22, and 27-32 under 
35 U.S.C. § 103(a) as being unpatentable over Nakayama ei at. (US Pat. 
No. 5,847,506) in view of Dodabalapur et al (US Pat. No. 5,814,416). 

2. The rejections of claims 4, 11-14 and 23-26 under 
35 U.S.C. §1 03(a) as being unpatentable over Nakayama et al (US Pat. No. 
5,847,506) in view of Dodabalapur et al (US Pat. No. 5,814,416) and further in 
view of Tokito et al (US Pat. No. 3,780, 1 74). 

3. The rejection of claims 33 and 34 under 35 U.S.C, § 103(a) as being 
unpatentable over Nakayama el al (US Pat. No- 5,847,506) in view of 
Dodabalapur ei al (US Pat No. 5,814,416) as applied to claim 1 and further in 
view of Dodabalapur ei al. (US Pat No. 5,405,710). 



^ Spcclflcailan at page 10. lines 9-20. 
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VIL Arguments 

A. The reiccrion of claims 1-3, 5-10. 15^22, and 27-32 under 
35 U.S.C. S103fa) as being unpatentable over Nak avama et aL (US 
Pah No. 5,847306^ in view of Dodabalap ur el al OJS Pat 

1. The examiner's stated case* 

The examiner urges that Nakayama ei al teaches a light emitting OLED 
apparatus comprising a microcavity OLED device and a light-integrating element 
wherein the microcavity OLED device has a light emitting organic EL element 
She admits that Nakayama is silent regarding the limitations that the organic EL 
clement is a white emitting element and the microcavity OLED device is 
configured to have angular-dependent narrow-band emission, and the light 
integrating element integrates the angular-dependent narrow-band emission from 
different angles from the microcavity device to form white light emission. She 
cites Dodabalapur as teaching a white emitting EL device and the OLED device is 
configured to have angular-dependent narrow-band emission, and the light- 
integrating element integrates the angular-dependent narrow-band emission from 
different angles from the microcavity OLED device to form white light emission 
in order to improve the emissions from the device. She urges that a skilled artisan 
would have been motivated to modily Nakayama based on Dodabalapur in order 
to improve emissions from the device.^^ 

2. Nakayama and Dodabalapur M16 do not teach the 
combination of a microcavity OLED device and a light- 
integrating element a« presently claimed. 

Claim 1 of appellant's invention specifies a microcavity OLED device and 
a light-integrating element. The term "integratingf- in the context of the present 
invention is defined in appellant's specification, whicJi clearly sets forth that "any 
Structure that is cfTective in randomly chapping the direction of light can be used 
to integrate the emitted light over angles."' ' 



Final rejection dated Kebniary 7. 2006, al page 3. 
' ' Specification al pjige 8, lines emphasis added. 
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The Examiner states that "Nakayama teaches a reflector (2) within the 
microcavity OLED device. The applicant's specification (US 20050073228) in 
paragraph 36, states that the light-integrating element may comprise a light 
reflecting film." The Examiner is correct that Nakayama teaches a reflector 2. U 
also is true that a light-integrating element may comprise a light reflecting film. 
However, a light-reflecting film is not necessarily a light-integrating element* as it 
would have to be in order to support the examiner's case. 

Not all reflectors are light-integrating elements. Indeed, most reflectors 
are mirrors which reflect light specularly. Specular reflection is the perfecu 
mirror-like reflection of light from a suiface, in which light from a single 
incoming direction is reflected into a single outgoing direction. Such behavior is 
described by the law of reflection, which states that the direction of outgoing 
reflected light and the direction of incoming light make the same angle with 
respect to the surface normal. 

Ail mtcrocavities must have two spaced mirrors, one of which is reflective 
and the other of which is semi-transparent, both of which reflect light specularly- 
Element 2 in Nakayama is one of the mirrors "wthtn the microcavity device," as 
correctly noted by the examiner, and hence it reflects light specularly, its function 
in the context of a microcavity device. In Nakayama, it is clear that element 2 is 
the semi-transparent mirror.^^ Element 2 of Nakayama thus is equivalent to 
clement 30 or 90 of OLED device 10 according to the present invention 
(depending on whether OLED device 10 is top-emitting or bottom-emitting).''' 
Element 2 provides no integrating function. It does not randomly change the 
direction of light because it is a specular mirror. 

Appellant's specification makes it quite clear that the light-integrating 
element must randomly change the direction of light. Integrating elements do not 
reflect light specularly, but in a broad range of directions. There is no element in 
Nakayama that corresponds to the light-integrating element recited in appellant's 



"Nakayama, column 5, lines 59-42. 
Specification pa^c 1 U lines 24-26. 
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claim 1. The mirrors in microcavity devices, such as mirror element 2 in 
Nakayama, reflect light specularly. Mirror element 2 of Nakayama therefore 
would not function to integrate light and serve as a light-integrating element* and 
the Examiner's position that element 2 In Nakayama i$ a light-integrating element 
is not correct. Element 2 does not randomfy change the direction of light. There 
is nothing in Nakayama that performs this function. Therefore, Nakayama fails to 
teach a key element of appellant's invention. 

Furthermore, claim 1 clearly recites both a microcavity QLED device and 
a light-integrating element. The examiner is reading one of the sub-elements of 
the microcavity- device of Nakayama on the light-integrating element of 
appellant's claims. She fails to show that Nakayama shows both a complete 
microcavity structure aftd a separate light-integrating element, as recited in 
claim I . 

The failure of Nakayama to teach a light-integrating clement i.s not 
remedied by the disclosure of Dodabalapur '416. Dodabalapur discloses a 
microcavity structure which internally produces light, and there is no 
corresponding structure in Dodabalapur '416 to the light-integrating element set 
forth in claim 1 of present invention. The examiner cites element 142 in Figure 6 
as being a light-integrating element in Dodabalapur '416. Element 142 is the 
bottom mirror in microcavity device 152. Like element 2 of Nakayama, therefore, 
it corresponds to 30 or 90 of OLED device 1 0 according to the present invention 
(depending on whether the OLED device 10 is top-emitting or bottom-emitting). 

In summary, the combination of Nakayama and Dodabalapur *416 fails to 
suggest a combination of a microcavity OLED device and a light-integrating 
element as recited in claim 1 . 

3. Neither Nakayama nor Dodabnlaptir '416 produce white 
light. 

The purpose of the present invention is to provide a white light emitting 
OLED device as set forth in the preamble of claim L Neither Nakayama nor 
Dodabalapur *4 16 produce white light 
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The examiner admits that Nakayama does not teach a white light emitting 
OLED device. She cites column 1, line 62 to column 2, line 4, of Dodabalapur 
'416 as teaching a "white emitting EL device.'" However, the cited portion of 
Dodabalapur *416 discloses that microcavity LEDs can '"be used to create a full 
color display," Indeed, the Dodabalapur *416 refers to devices in which a single 
emissive layer is used to construct red, green and blue light emitters.''^ A filter 
layer of appropriate thickness can be incorporated in the microcavity structure to 
control the emitted wavelength - "By using different thicknesses for the filter 
layer in distinct regions of a planar microcavity structure, a single emissive layer 
of organic material can be used to construct red, green or blue light emitting 
elements in the distinct regions."" 

Neither the portion of Dodabalapur *416 cited by the examiner nor any 
other portion teaches a white light emitting OLED. A person of skill in the art 
would not interpret a device with red, green and blue pixels as being a white h'ght 
emitting OLED. Therefore, neither of the cited references suggests "a white light 
emitting OLBD apparatus" as presently claimed. 

B- The rejections of clainis 4. 11-14 and 23-26 under 
35 U.S>C. S103fa) as being unpatentable over Nakayama cf ah fUS Pat 
No. 5.847306) in view of Dodabalapur et aL (US Fat. No. 5.814.4161 
and farther in view of Tokito etaL OJS Pat. No. 5.780 J 741, 

1. The examiner's stated case. 

The examiner's position with respect to Nakayama and Dodabalapur *416 
is set forth above. TIic examiner relics upon Tokito as teaching that the material 
for the semitransparent electrode layer includes Ag or Au, or alloys thereof, and 
the light-integrating clement comprises inclusions dispersed in a matrix wherein 
the refractive indexes of the inclusions are diffi^rent from those of the matrix. The 
examiner takes the position that element 12 of Tokito is a light-integrating 
element. 



'* See, for example. Dodabalapur. column 1, linca 26-28, and column 7. lines 53-<J1. 
Dodabalapur column U lines ^7-61. 
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2. Element 12 of Tokito is not a light-integrating element. 

Nakayama and Dodabalapur '416 have been discussed above. Tokito 
discloses a microcavity frtmcture. Element 12 of Tokito is a multi-layer mirror 
equivalent to the element 2 of Nakayama or element 14 of Dodabalapur '416 or 
element 30 or 90 of the present application (depending on whether the device is 
top-emitting or bottom-emitting). Like element 2 of Nakayama and element 14 of 
Dodabalapur, element 12 of Tokito is a specular reflector that does not provide a 
light integrating function- Thus^ the addition of Tokito to Nakayama and 
Dodabalapur '4 1 6 does not overcome the failure of these two references to teach a 
light-integrating element a5 recited in appellam*s claims. 

The examiner cites Che fact that clement 12 of Tokito is made up of a 
number of thin film layers having different refractive indices as suggesting a light- 
int^ating elcmetit that comprises inclusions dispersed in a matrix wherein the 
refractive indexes of the inclusions arc different from those of the matrix. Since 
element 12 of Tokito is not a light-integrating layer, it can provide no teaching 
relevant to the composition of a light-integrating element. 

C. The rejection of claims 33 and 34 under 35 U-S-C- ^l 03(a) as 
being unpatentable over Nakayama et aL (US Pat No. 5.847^06) in 
view of Dodabalapurjg/^ail (US Fat. No. 5,814,416) as applied to claim 
1 and further in view of Dodabalapur ei aL OJS Pat- No- 5.405.710)- 

1. The examiner's stated case. 

The examiner's position with respect to Nakayama and Dodabalapur '416 
is set forth above. The examiner relies upon Dodabalapur '710 as teaching a 
microcavity device having two or more emitting regions, each one of which is 
tuned to emit a different emission spectrum and the two or more emitting regions 
with at least one region having a peak emission wavelength larger than 550 nm 
and one region having a peak emission wavelength less than SSO nm. 
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2. Podabalapur '710 fails to overcome the failure of 
Nakayama and Dodabalapur '416 to suggest a combination of a 
microcavity device and an integrating clement as recited in all 
of the claims* 

Nakayama and Dodabalapur *41 6 have been discussed above. Both fail to 
leach a combination of a microcavity device and a light-integrating element as 
recited in all of the claims. Dodabalapur *71 0 also fails to teach this combination. 
Therefore, there is no prima facie case of obviousness of any of the claims based 
on the Nakayama and Dodabalapur '41 6 in view of Dodabalapur '7 1 0. 

VITL Summary 

The examiner cites elements 12 and 14^ in Nalcayama and Dodabalapur 
'416, respectively, as being light-integrating elements, Hovvevcr, each of these 
elements is a mirror in a microcavity structure that reflects light specularly and is 
not a light-integrating element. Thus, neither Nakayama nor Dodabalapur *416 
teaches a combination of a microcavity OLED device and a light-integrating 
element as recited in claim I. Furthermore, the present claims recite a white light 
emitting OLEDj and neither Nakayama nor Dodabalapur *4 1 6 produce white light. 

Similar to Nakayama and Dodabalapur, clement 12 cited in Tokito as 
being a light-integrating clement is a mirror in a microcavity device and does not 
function as a light-integrating element. Thus, the addition of Tokito to Nakayama 
and Dodabalapur '416 docs not overcome the failure of these two references to 
teach a combination of a microcavity OLED device and a light-integrating 
element as recited in appellant's claims. Moreover, since element 12 of Tokito is 
not a light-integrating layer, it can provide no teaching relevant to the composition 
of a light-integrating clement 

Dodabalapur '710 also fails to teach a combination of a microcavity 
OLED and a light-integrating element as presently claimed. 
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JX. Conclusion 

For the above reasons. Appellant respectfully requests that the Board of 
Patent Appeals and Interferences reverse the rejection by the Rxaminer and 
mandate the allowance of Claims 1-34. 

Respectfully submitted, 



July 7> 2006 

Date Marc A. Rossi 

Attorney for Appellants 
Registration No. 31,923 

P.O, 80X826 
ASHBURN. VA 20146-0826 
703-726-6020 (PHONE) 
703-726-6024 (FAX) 
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X. Appendix I - Claims on Avpeal 

1. A white light emitting OLED apparatus comprising a microcavity 
OLED device and a light-integrating element, wherein the microcavity OLED 
device has a white light emitting organic EL element and the microcavity OLED 
device is configured to have angular-dependent narrow-band emission, and the 
light-integrating element integrates the angular-dependent narrow-band emission 
from different angles from the microcavity OLED device to form white light 
emission. 

2. The white light emitting OLED apparatus of claim 1 wherein the 
microcavity OLED device is tuned to have in Che normal direction a peak 
emission wavelength larger than 600 nm or less than 500 nm. 

3. The white light emitting OLED apparatus of claim 1 wherein the 
microcavity OLED device comprises: 

a) a substrate having a first surface and a second surface; 

b) a metallic bottom electrode disposed over the first surface of the 
substrate; 

e) a metallie top electrode spaced from the metallic bottom electrode; 

d) a white light emitting organic EL element disposed between the 
metallic top electrode and the metallic bottom electrode, wherein one of the 
metallic electrodes is semitransparent and the other one is substantially opaque 
and reflective; and 
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e) wherein ttie metallic electrodes form a microcavity structure that 
converts the white light emission into angular-dependent narrow-band light. 

4. The white light emitting ObED apparatus of claim 3 wherein 
material for the semitransparent electrode layer includes Ag or Au^ or alloys 
thereof. 

5. The white light emitting OLED apparatus of claim 3 wherein the 
material for the reflective electrode layer includes Ag, Au, Al, Mg, or Ca, or 
alloys thereof. 

6. The white light emitting OlyED apparatus of claim 1 wherein the 
organic EL element comprises multiple light emitting layers. 

7. The white light emitting OLED apparatus of claim 1 wherein the 
organic EL element has a stacked structure. 

8. The white light emitting OLED apparatus of claim I wherein the 
light-integrating element is spaced from the microcavity OLED device. 

9. The wiiite light cmittmg OLED apparatus of claim 1 wherein the 
light-integrating clement is attached to the microcavity OLED device. 

10. The white light cmittmg OLED apparatus of claim 1 wherein the 
light-integrating element has a light scattering structure. 
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11, The white Irght emitting OLED apparatus of clatra 1 wherein the 
light-integrating element comprises inclusions dispersed in a matrix wherein the 
refractive indexes of the inclusions are different from those of the matrix. 

12. The white light emitting OLED apparatus of claim 1 wherein the 
light-integrating layer elements comprises a plastic matrix loaded with one or 
more white pigments. 

13, The white light emitting OLED apparatus of claim 12 wherein the 
white pigment is Ti02. 

14, The white light emitting OLED apparatus of claim 1 wherein the 
light-integrating element comprises a plastic layer having crystalline and 
amorphous regions having different refractive Indexes. 

15. The white light emitting OLED apparatus of claim 1 wherein the 
light-integrating element comprises a plastic layer selected from high density 
polyethylene, low density polyethylene, ETFE* polystyrene, and polypropylene, 

16. The white light emitting OLED apparatus of claim 1 wherein the 
tight-integrating element comprises a surface light scattering structure. 

17. The white light emitting OLED apparatus of claim 1 wherein the 
light-integrating element comprises lens elements. 

18, The white light emitting OLED apparatus of claim 1 wherein the 
light-integrating element comprises a dif?lising reflecting element. 
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19. The white light emitting OLED Eipparatus of claim 3 wherein the 
microcavity OLED device includes a total^intemal-reflection-farstrating element. 

20. The while light emitting OLED apparatus of claim 19 wherein the 
total-intemal-reflection-frustrating element comprises a light scattering clement, 

21. The white light emitting OLED apparatus of claim 19 wherein the 
microcavity OLED device is bottom-emitting and a total-intemal-reflection- 
frustrating element is disposed over the second surface of the substrate, 

22. The white light emitting OLED apparatus of claim 19 wherein a 
total-internal-reflection-frustrating element is disposed close to the 
semitransparent electrode of the OLED device. 

23. The white light emitting OLED apparatus of claim 19 wherein the 
total-intemal-reflection-frustrating element comprises inclusions dispersed in a 
matrix wherein the refractive indexes of the inclusions are diflFerent from those of 
the matrix. 

24. The white light emitting OLED apparatus of claim 19 wherein the 
total-intemal-reflection-frustrating element comprises a plastic matrix loaded with 
one or more white pigments. 

25. The while light emitting OLED apparatus of claim 24 wherein the 
white pigment is Ti02. 
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26. The white light emitting OLBD apparatus of claim 19 wherein the 
total-internal-reflcction-frustrating element comprises a plastic layer having 
crystalline and amoiphous regions having different retractive indexes. 

27. The white light emitting OLED apparatus of claim 19 wherein the 
total-internal-reflection-frustrating element comprises a plastic layer selected from 
high density polyethylene, low density polyethylene, ETFE, polystyrene, and 
polypropylene. 

28. The white light emitting OLED apparatus of claim 19 wherein the 
total-intcmal'-rcflection-frustrating element comprises a surface light scattering 
Structure. 

29. The white light emitting OLED apparatus of claim 19 wherein the 
total-intcmal-rcflection-frustrating element comprises lens elements. 

30. The white light emitting OLED apparatus of claim 19 wherein the 
lotal-intcmal-rcflcction-frustrating element comprises a diffusing reflecting 
element. 

31 . The white light emitting OLED apparatus of claim 19 wherein the 
total-intemal-reflection-frustrating element also serves as the light-integrattng 
element. 

32. The white-light emitting OLED apparatus of claim 1 wherein the 
microcavity OLED device has a monolithicalJy integrated serial connection 
structure. 
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33. The white light emitting OLED apparatus of claim 1 wherein the 
microcavity OLED device has two or more emitting regions each one of which is 
tuned to emit a different angular-dependent narrow-band emission spectrum. 

34. The white light emitting OLED apparatus of claim 1 wherein the 
microcavity OLED device has two or more emitting regions with at least one 
region having a peak emission wavelength larger than 550 nm and one region 
having a peak emission wavelength less than 550 nm. 
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XI. A ppmdbcJI ' Evidence 

No evidence pursuant to §§1J30, 1J3L Of 1,132, or of any other 
evidence, was submitted during prosecutron before the examiner. 
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Xtl. Appendix in - Related Proceedinss 

No appeals or interferences are known which will directly affect or be 
directly affected by or have bearing on the Board's decision in the pending appeal. 
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